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Abstract 
The aim of the study was to assess the spawning latency period in the hormonal induced reproduction of pikeperch. 
Spawners were injected with  human chorionic gonadotropine - hCG (Pregnyl. Prior to the intraperitoneal injection, 
eggs were sampled to establish the maturation stage of oocytes. Females were stimulated with a single hormone dose 
of hcG (600 IU kg–1) and males were stimulated with a dose of 300 IU kg–1. There is a large variance in the 
spawning latency time of pikeperch. 
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1. Introduction
1 
 
One of the most important problems in modern 
aquaculture is obtaining good quality gametes. For 
this reason many hormonal treatments were used 
for stimulation gamete maturation in commercial 
fish culture, e.g. mainly freshwater like cyprinids, 
percids, etc. One of the most commonly applied 
spawning agents is carp pituitary extract (CPE), 
especially in cyprinids, in some cases with 
addition of human chorionic gonadotropin (hCG). 
Good results in induced ovulation in freshwater 
fish were also obtained after a hormonal 
stimulation with a synthetic analogue of 
gonadotropin releasing hormone (GnRH), 
frequently with strong dopamine antagonists [1]. 
The period between the first hormone treatment 
and ovulation presents great differences, which 
makes difficult to determine the time of stripping 
[2]. 
In intensive aquaculture the application of 
spawning agents is really necessary and, in many 
cases, it is basically impossible to obtain good 
quality gametes without hormonal stimulation in 
captivity. The application of spawning agents 
usually influences not only the spawning 
                                                 
1 Corresponding author: Bogdan Korbuly, email: 
bogdank2@yahoo.com  
synchronization, but the percentage of fish which 
are ready to spawn and the quality and quantity of 
gametes, as well [3]. 
Bodis et al. (2008) reported a new method in the 
artificial propagation of pikeperch, the closure of 
the genital papilla of females, which decreases the 
risk of unexpected spawning during the 
maturation stage of the procedure [4]. 
In case of pikeperch two different ways might be 
recommended. One of them is preparing a single 
injection. In this case fish receive the whole 
spawning agent dose at a time. This method is 
specially recommended when hCG is applied. In 
case of other hormones, especially when CPE or 
GnRHa with dopamine antagonist is used, 
spawning agents might be applied in two doses.  
If two injections are planned, the initial dose 
should be 20 – 50 % in the case of chorionic 
gonadotropins and 10 – 20 % in the case of other 
spawning agents [3]. 
In order to determinate the exact time of striping, 
it is recommended to check the maturity stage of 
the oocytes [1]. The maturity of oocytes can be 
determined by using biopsy techniques. In this 
technique eggs (oocytes) are taken from the ovary, 
cleared with a prepared solution (e.g. Serra’s 
solution), and viewed under a microscope. The 
evaluation criteria of pikeperch oocytes maturity  
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stages is the location of germinal vesicle and the 
coalescence of the oil droplets. [3].  
A research performed by Zakes (2005) reveals that 
the highest percentages of spent fish were 
obtained in the group stimulated with hCG 83.3% 
(group I) and 100% (group II) of the females 
ovulated. The development of the oocytes in this 
group was rapid and synchronous, which was 
reflected in the shortened and relatively similar 
latency period (47-57 hours following the first 
injection; mean = 51 hours) in individual females. 
No impact was noted with regard to hCG dose 
(400 vs. 700 IU kg-1 BW) on the latency time or 
on egg quality [5]. 
 
2. Materials and methods 
 
Fourteen female pikeperch (Sander lucioperca) 
were used in the experiments. They were collected 
at the beginning of the breeding season of the year 
2009 from the ponds of Banat’s University of 
Agricultural Sciences and Veterinary Medicine 
from Timisoara, when water temperature reached 
10.5°C. 
Fish were transferred in circular tanks, with 7 ppm 
dissolved oxygen. Breeders were intraperitoneal 
injected at the base of the pelvic fin with human 
chorionic gonadotropine - hCG (Pregnyl) in a 
single dose of 600 IU kg
-1 and in two doses, an 
initial dose of 150 IU kg
-1 and a second dose of 
500 IU kg
-1 at 48 hours after the initial dose. 
Manipulations were conducted after the fish were 
anaesthetized with MS-222 (Tricaine Methane 
Sulphonate) at a concentration of 1:10,000. To 
avoid injuries, fish were manipulated and kept on 
wet towels.  
The maturity of oocytes was determined by 
catheterization, eggs were collected using a 
flexible catheter, then placed in a clearing solution 
(Serra’s fixative fluid:  solution of ethyl alcohol 
96%: formalin: glacial acetic acid, 6:3:1, v/v) and 
viewed under a microscope. 
All fish were weighed before the hormonal 
stimulation and after ovulation. 
Breeders were tagged individually by injecting a 
microchip in the dorsal musculature.  
 
3. Results and discussion 
 
The maturity stage of all females was assessed 
before injecting the hormones. The sampled 
oocytes were in maturity stage II, with the 
germinal vesicle shifted less than a half radius and 
with numerous and big oil droplets (table 1). 
Two fish died after being striped without 
anesthesia, in order to avoid tank spawning. One 
more fish died after spawning in the tank. 
The average weight of fish was 0.85 ± 0.1 kg, with 
a minimum of 0.65 kg and a maximum of 1.004 
kg.  
Gametes were obtained by manually striping the 
females in 5 cases and by tank spawning in 9 
cases.  
The latency between the hormonal stimulation and 
the ovulation ranged between 54 h 35’ and 103 h 
35’, with an average of 73 h 34’ (table 2).  
In order to perform statistical analysis, the 
hour:minute format was transformed in only 
minute format, thus the average latency became 
4414.8 ± 1066.7 minutes, with a maximum of 
6215 and a minimum of 3275 minutes. 
For the single hormone dose batch, the average 
latency time was 60h 19’ (3619.17 ± 401 min), 
while for the two dose batch, the average latency 
time was 86h 50’ (5210.0 ± 910 min), almost 50% 
longer compared with the single dose method. 
In the case of a single dose, females are not only 
responding in a shorter period of time, but there is 
also a better synchronization between the 
breeders, in comparison with females receiving 
two doses of hCG. 
The statistical analysis shows a Pearson 
correlation coefficient of -0.56 between latency 
and body weight of fish meaning that there is a 
moderate negative relationship between the two 
variables, and a weak intensity R square of 0.32, 
meaning that approximately thirty percent of the 
variation in the ovulation latency time can be 
explained by the body weight, the equation of the 
linear regression being y = -5909,4x + 9307,8 
(figure 1). 
 
 
Figure 1. Scatter plot for relationship between the 
latency of ovulation and body weight of pikeperch  
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Table 1. Hormone doses and spawning method in artificial propagation of pikeperch   
 
Nr  Female ID  Date and hour 
of injection 
(D.M.YY  hh:mm) 
Weight 
(kg) 
Maturity 
stage 
1
st dose  
(IU kg
-1) 
2
nd dose 
(IU kg
-1) 
Method  Observations 
1  0006E4BF43  2.4.09 17:39  0,860  II  600     tank 
spawning 
 
2  0006D16A2F  2.4.09 17:47  1,004  II  600     tank 
spawning 
 
3  0006E4D8B9  4.4.09 14:46  0,834  II  600     striped   
4  0006E4D4E6  4.4.09 14:55  0,920  II  600     striped   
5 0006D0CC09  7.4.09  17:30  0,754  II  150  500  tank 
spawning 
deceased 
6 0006E4BE36  7.4.09  17:30  0,902  II  150  500  tank 
spawning 
 
7 0006E4D839  7.4.09  17:45  0,922  II  150  500  tank 
spawning 
 
8 0006E4EDDF  7.4.09  17:50 0,972 II  150  500 striped deceased 
striped w/o 
anesthesia 
9 0006D0E034  9.4.09  9:45  0,654  II  150  500  tank 
spawning 
 
10 0006E4DDA4  9.4.09 9:55  0,832  II  150  500  striped  deceased 
striped w/o 
anesthesia 
11  0006E6EF42 9.4.09  10:05 0,706 II  150  500 striped   
12 0006D0E267  14.4.09  19:35  0,932  II  600      tank 
spawning 
 
13 0006D0DFA9  14.4.09  19:52  0,914  II  600      tank 
spawning 
 
14 0006D0E9BD  14.4.09  19:56  0,724  II  600      tank 
spawning 
 
 
Table 2. Latency between hormonal injection and ovulation of pikeperch  
 
  Female ID  Date and hour 
of injection 
(D.M.YY  hh:mm) 
Weight 
(kg) 
Dose  Date and hour 
of ovulation 
Latency 
(hh:mm) min 
1 0006E4BF43  2.4.09  17:39  0,860 single  5.4.09 0:44  55:05  3305 
2 0006D16A2F  2.4.09  17:47  1,004 single  5.4.09 0:22  54:35  3275 
3 0006E4D8B9  4.4.09  14:46  0,834 single 6.4.09 21:28  54:42  3282 
4 0006E4D4E6  4.4.09  14:55  0,920 single 6.4.09 22:28  55:33  3333 
5 0006D0CC09  7.4.09  17:30  0,754  two  11.4.09  20:00  98:30  5910 
6 0006E4BE36  7.4.09  17:30  0,902  two  11.4.09 9:00  87:30  5250 
7 0006E4D839  7.4.09  17:45  0,922  two  10.4.09 17:40  71:55  4315 
8 0006E4EDDF  7.4.09  17:50  0,972  two  10.4.09  17:45  71:55 4315 
9 0006D0E034  9.4.09  9:45  0,654  two  13.4.09 5:00  91:15  6215 
10 0006E4DDA4  9.4.09  9:55  0,832  two  12.4.09  9:00  71:05 4265 
11 0006E6EF42  9.4.09  10:05  0,706  two  13.4.09 17:25  103:20  6200 
12 0006D0E267  14.4.09  19:35  0,932  single 17.4.09 15:32  67:57  4077 
13 0006D0DFA9  14.4.09  19:52  0,914  single 17.4.09 15:15  67:23  4043 
14 0006D0E9BD  14.4.09  19:56  0,724  single 17.4.09 14:59  67:03  4023  
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4. Conclusions 
 
The most important findings of the study are: 
- The average response time of female pikeperch 
to hormonal stimulation with hCG in a single dose 
of 600 IU kg
-1 is 60h 19’; 
- The average response time of female pikeperch 
to hormonal stimulation with hCG in two doses of 
150 and 500 IU kg
-1, respectively, is 86h 50’; 
- In the case of a single dose, females are not only 
responding in a shorter period of time, but there is 
also a better synchronization between breeders; 
- There is a negative and moderate relationship 
between latency of ovulation and body weight of 
female pikeperch, smaller fish becoming ripen 
later than the bigger ones. 
 
Acknowledgements 
 
This study was supported by Ministry of Education, 
Research, Youth and Sport, under PNCDI 2, Program 4 
„Parteneriate in domeniile prioritare”, research projects 
no. 61-020 (SANDERBIOT) and no. 51-096 
(SANDERTEH) – www.sander.ro. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
References 
 
1. Németh, Á., Szűcs, E., Szathmári, L., Preliminary 
Study Of Different Hormone Treatments In The 
Artificial Propagation Of Pikeperch (Sander 
Luciopreca) Regarding The Aspects Of Animal 
Welfare, Lucrări ştiinţifice Zootehnie şi Biotehnologii, 
vol. 42 (2) (2009), Timişoara 
2. Antila E., Stenbäck H., Teräväinen T., 1988. 
Artificially improved breeding of captive pike-perch 
(Stizostedion lucioperca) females achieved using a 
gonadotropin–releasing hormone analogue Finnish 
Fisheries Research 7: 75-83. 
3. Kucharczyk, D., Kestemont, P., Mamcarz, A., 
Artificial reproduction of pikeperch. Olsztyn: EC 
project (Luciopercimprove, COOP-CT 2005-17646), 
2007, pp. 52-54. 
4. Bódis, M., Ittzés, I., Németh S., Bercsényi M., Új, 
magyar módszer a mesterséges süllıszaporításban - az 
ikrás halak ivarnyílásának szaporítás elıtti elzárása, 
2008, Halaszat, 101, 6-7. 
5. Zakes Z., Demska-Zakes K., Artificial spawning of 
pikeperch (Sander lucioperca (L.)) stimulated with 
human chorionic gonadotropin (hCG) and mammalian 
GnRH analogue with a dopamine inhibitor, Archives of 
Polish Fisheries, 2005, vol: 13, number: 1, pages: 63-
75. 